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MiM is claimed is: 

p^Oi^ enzymatically blocked-deesterified pectin displaying 

pseudoplalsticity ahd^ubstantially no phase separation in aqueous solution 
comprising at least one polj^^al^nt^ca^ 

2. The enzymatically blocked-deesterified pectin of claim 1 , wherein the 
amount of polyvalent ion is from about 10 ppm to about 2,000 ppm. 

^^^V^ "^^"""S^^^ The enzymatically blocked-deesterified pectin of claim 2, wherein the 
polyvalent is selected^^m^one of aluminum ions, iron ions, manganese ions, 
calcium ions, andmanganese ions!^"^^ 

4. The enzymatically blocked-deesterified pectin of claim 3, wherein the 
polyvalent is calcium ion, and wherein the amount of calcium ion is from about 10 
ppm to about 2,000 ppm. 

5 . The enzymatically blocked-deesterified pectin of claim 4, wherein the 
amount of calcium ion is fi-om about 200 ppm to about 600 ppm. 

The enzymatically blocked-deesterified pectin of claim 1 , wherein the 
amount of phase separation in the aqueous solution is at most about 10%. 

Nj^ The enzymatically blocked-deesterified pectin of clainilS^herein the 
amount of phase separation in the aqueous solution is at most about 5%. 

If ^ 

The enzymatically blocked-deesterified pecfin of claim \wherein the 
amount of phase separation in the aqueous solution is at most about 3%. 
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\p JIhs.en^aTiatically blocked-deesterified pectin of claim 1 having a 



degree of esterification fromSbcmt^^^ 65 %. 

The enzymatically blocked-deesterified pectin of claim 9>having a 
5 degree of esterification from about 55 to 59 %. 

A/nV The enzymatically blocked-deesterified pectin of claim 9 having a 

calcium sensitivity greater than about 200 cP or a calcium fraction greater than 20, 



10 

(:3 



and a A degree ol^esterification from about 5 to 25 %. 

12. The^enz}^^ blocked-deesterified pectin of claim 1 1 having a 
calcium sensitivity greater thah about 200 cP or a calcium fraction greater than 20, 
and a A degree of esterification fr'bm about 8 to 15 %. 



m 



'"'4. 



a 

5 5 The enzymatically blocked-deesterified pectin of claim 1 prepared by 

treating isolated high methoxyl pectin with enzyme. 

T4r- The enzymatically blocked-deesterified pectin of claim T8v wherein 
the enzyme is extracted from plant tissues selected from at least one of apples, 
^0 apricots, avocados, bananas, berries, limes, grapefruits, mandarins, cherries, currants, 

grapes, mangos, papayas, passion fruits, peaches, pears, plums, beans, carrots, 
cauliflowers, cucumbers, leeks, onions, peas, potatoes, radishes and tomatoes. 

n 17 

The enzymatically blocked-deesterified pectin of claim wherein 
25 the enzyme is papain. 



16!""^''^<i;iie enzymatically blocked-deesterified pectin of claim 13 having 
degree of esterificatioiTTrDT^i^about 45 to 65 % when the degree of esterification of 
the isolated high methoxyl pectin is^oqi^ about 68 to 72 %. 
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^ The enzymatically blocked-deesterified pectin of claim having 
degree of esterification from about 55 to 59 % when the degree of esterification of 
the isolated high methoxyl pectin is from about 68 to 72 %. 

The enzymatically blocked-deesterified pectin of claim wherein 
the isolated high methoxyl pectin has a degree of esterification greater than about 
60%. 

T^v The enzymatically blocked-deesterified pectin of claim^, wherein 
the isolated high methoxyl pectin has a degree of esterification greater than about 
67%. 

The enzymatically blocked-deesterified pectin of claim TSv wherein 
the isolated high methoxyl pectin is in an aqueous form or powder form. 

The enzymatically blocked-deesterified pectin of claim iS^wherein 
the isolated high methoxyl pectin is obtained from at least one of citrus peels, apple 
juices, apple ciders, apple pomade, sugar beets, sunflower heads, vegetables or waste 
products from plants selected from at least one of apples, sugar beet, sunflower and 
citrus fruits. 

^Vp PS* 

^J^. The enzymatically blocked-deesterified pectin of claim^>i^wherein 
the isolated high methoxyl pectin is obtained from at least one of limes, lemons, 
grapefruits, tangerines and oranges. 

"Sj. The enzymatically blocked-deesterified pectin of claim 5i prepared by 
treating the isolated high methoxyl pectin with an enzyme, wherein the enzyme is 
extracted from plant tissues selected from at least one of apples, apricots, avocados, 
bananas, berries, limes, grapefi:iiits, mandarins, cherries, currants, grapes, mangos, 
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papayas, passion fruits, peaches, pears, plums, beans, carrots, cauliflowers, 
cucumbers, leeks, onions, peas, potatoes, radishes and tomatoes. 

> (\^^^ 2^ The enzymatically blocked-deesterified pectin of claim 23 having 
degree of estbrification from about 45 to 65 % when the degree of esterification of 
the isolated hignSnethoxyl pectin is from about 68 to 72 %. 

25/ A procesSsfor producing an enzymatically blocked-deesterified pectin 
which comprises treating arleast one isolated high methoxyl pectin with at least one 
deesterifying enzyme, wherein nae enzymatically blocked-deesterified pectin displays 
pseudoplasticity and substantially no phase separation in aqueous solution 
comprising at least one polyvalent caHon. 

The process for producing an enzymatically blocked-deesterified 
pectin of claim^^^ wherein the amount of polyvalent ion is from about 10 ppm to 



about 2,000 ppm. 



The process for producing an enzymatically blocked-deesterified 
pectin of claim 26r^lT©CQin the polyvalent is selected from one of aluminum ions, 
iron ions, manganese ions, calcitmqjons, and manganese ions. 

^SSL- Th^ process for producing an enzymatically blocked-deesterified 
pectin of claim^^wherein the polyvalent is calcium ion, and wherein the amount 
of calcium ion is from about 10 ppm to about 2,000 ppm. 

T^j^ocess for producing an enzymatically blocked-deesterified 
pectin of claim wherein the amount of calcium ion is from about 200 ppm to 
about 600 ppm. 
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•SQ. Tl^^rocess for producing an enzymatically blocked-deesterified 
pectin of claim ^ wherein the amount of phase separation in the aqueous solution 
is at most about 10%. 

37 

^54. The process for producing an enzymatically blocked-deesterified 
pectin of claim^ wherein the amount of phase separation in the aqueous solution 
is at most about 5%. 

"S?. The process for producing an enzymatically blocked-deesterified 
pectin of claim "ClTwherein the amount of phase separation in the aqueous solution 
is at most about 3%. 

^ process for producing an enzymatically blocked-deesterified 

pectin of claim wherein the enzyme is extracted fi^om plant tissues selected fi-om 
at least one of apples, apricots, avocados, bananas, berries, limes, grapefruits, 
mandarins, cherries, currants, grapes, mangos, papayas, passion fioiits, peaches, 
pears, plums, beans, carrots, cauliflowers, cucumbers, leeks, onions, peas, potatoes, 
radishes and tomatoes. 

"^54. The process for producing an enzymatically blocked-deesterified 
pectin of claim^S^ wherein the enzyme is papain. 

Ml 

"SL^a, The process for producing an enzymatically blocked-deesterified 
pectin of claim"^, wherein the isolated high methoxyl pectin is obtained fi-om at 
least one of citrus peels, apple juices, apple ciders, apple pomade, sugar beets, 
sunflower heads, vegetables or waste products fi-om plants selected from at least one 
of apples, sugar beet, sunflower and citrus finaits. 



The process for producing an enzymatically blocked-deesterified 
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^' 

pectin of claim wherein the isolated high methoxyl pectin is obtained from at 
least one of limes, lemons, grapefruits, tangerines and oranges. 

The process for producing an enzymatically blocked-deesterified 
pectin of claim 2^, wherein the isolated high methoxyl pectin is in an aqueous form 
or powder form. 



The process for producing an enzymatically blocked-deesterified 
pectin of claim ^/ wherein the isolated high methoxyl pectin has a degree of 
esterification greater than about 60 %. 

€ 

39^. The process for producing an enzymatically blocked-deesterified 
pectin of claim wherein the isolated high methoxyl pectin has a degree of 
esterification greater than about 67 %. 



The process for producing an enzymatically blocked-deesterified 




pectin of claim^S, wherein if the degree of esterification of the isolated high 
methoxyl pectin L about 68 to 72 %, the degree of esterification of the 

enzymatically blocked-deesteh^ed pectin is from about 45 to 65 %. 

The process for producing an enzymatically blocked-deesterified 
pectin of claim wherein if the degree of esterification of the isolated high 
methoxyl pectin is from about 68 to 72 %, the degree of esterificafion of the 
enzymatically blocked-deesterified pectin is from about 55 to 59 %. 

"^^4;^ The process for producing an enzymatically blocked-deesterified 
pectin of claim wherein the isolated high methoxyl pectin is obtained from at 
least one of citrus peels, apple juices, apple ciders, apple pomade, sugar beets, 
sunflower heads, vegetables or waste products from plants selected from at least one 
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of apples, sugar beet, sunflower and citrus fruits. 

'4*;^ Th^ process for producing an enzymatically blocked-deesterified 
pectin of claim wherein the isolated high methoxyl pectin is obtained from at 
least one of limes, lemons, grapefruits, tangerines and oranges. 

Co 

The orocess for producing an enzymatically blocked-deesterified 
pectin of claim wherein the isolated high methoxyl pectin is in an aqueous form 
or powder form. 

^y^^X^ 4\ The process for producing an enzymatically blocked-deesterified 

pectin of clW 44, wherein the enzymatically blocked-deesterified pectin has a 
calcium sensitrVity greater than about 200 cP or a calcium fraction greater than 20, 
and a A degree orsesterification from about 5 to 25 %. 

^ 46. The pnacess for producing an enzymatically blocked-deesterified 

pectin of claim 45, wherein the enzymatically blocked-deesterified pectin has a 
calcium sensitivity greater\han about 200 cP or a calcium fraction greater than 20, 
and a A degree of esterificatiqn from about 8 to 15 %. 

47. The process for pmducing an enzymatically blocked-deesterified 
pectin of claim 46, wherein the enzymatically blocked-deesterified pectin has a 
degree of esterification from about 45\o 65%. 

48/ A process for suspending insoluble components in an acidic liquid 
system which comprises adding enzymaticalW blocked-deesterified pectin that has 
been deesterified with enzyme to acidic liquid\system, wherein the enzymatically 



blocked-deesterified pectin displays pseudoplas^icity and substantially no phase 
separation in aqueous solution comprising at least onVpolyvalent cation. 
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5^ The process of claim wherein the amount of polyvalent ion is from 
about 10 ppm to about 2,000 ppm. 

^ V^"^ "SO?-^" — The-procfiss^ofclai^^ wherein the polyvalent is selected from one 
of aluminum ions, iron ions, manganeseTons^^^alcium ions, and manganese ions. 

The process of claim 30, wherein the polyvalent is calcium ion, and 
wherein the amount of calcium ion is from about 10 ppm to about 2,000 ppm. 

The process of claim >1, wherein the amount of calcium ion is from 
about 20(5 ppm to about 600 ppm. 

The process of claim >8> wherein the amount of phase separation in 
the aqueous solution is at most about 10%. 

"5^. The process of claim X^,. wherein the amount of phase separation m 
the aqueous solution is at most about 5%. 



The process of claim 54s wherein the amount of phase separation in 



the aqueous solution is at most about 3% 



5^r"'~--«Ihe^^process of claim 48, wherein the enzymatically blocked- 
deesterified pectin has acSiciuqisensitivity greater than about 200 cP or a calcium 
fraction greater than 20, and a A degre^-e^esterification from about 5 to 25 %. 

The process of claim 50vO^rther comprises adding calcium ions to the 
acidic liquid system. 

58> The process of claim "Ss^ wherein the amount of calcium ions is from 

36 



P18435.S12 



about 10 ppm to about 2000 ppm. 

"5^. The process of claim wherein the amount of calcium ions is from 
about 50 ppm to about 1000 ppm. 

"6©^ The process of claim^^^ wherein the amount of calcium ions is from 
about 200 ppm to about 600 ppm. 

o\ . The process of claim 3^^; wherein the weight ratio of the enzymatically 
deesterified pectin and the calcium ions is from about 0.001 to about 0.2. 

1^ J' 

b^. The process of clairriw^ wherein the weight ratio of the enzymatically 
deesterified pectin and the calcium ions is from about 0.005 to about 0.01. 

iS^;^. The process of clairn^, wherein the weight ratio of the enzymatically 
deesterified pectin and the calcium ions is from about 0.02 to about 0.06. 

04*^ The process of claim 56y wherein the acidic liquid system comprises 



protein. 



^ The process of claim^SQ^ wherein the protein is at least one of soy, 
whey, an*^ casein. 

0^. The process of claim S^urther comprises adding a food, cosmetic, 
or pharmaceutical product to the acidic liquid system, wherein the food product 
comprises at least one of fruit and vegetable. 

-Ill ;rtp 

The process of claim 4^, wherein the acidic liquid system comprises 

calcium ions. 
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The process of claim wherein the amount of calcium ions is from 
about 10 ppm to about 2000 ppm. 

^ The process of claim aS)^ wherein the amount of calcium ions is from 
about 50 ppm to about 1000 ppm. 

The process of claim wherein the amount of calcium ions is from 
about 200 ppm to about 600 ppm. 

The process of claim'b^J, wherein the weight ratio of the enzymatically 
deesterified pectin and the calcium ions is from about 0.005 to about 0.01. 

The process of claim 74^ wherein the weight ratio of the enzymatically 
deesterified pectin and the calcium ions is from about 0.02 to about 0.06. 

\^3. The process of claim^^, wherein the acidic liquid system comprises 
protein. 

T4. The process of claim TS^ wherein the acidic liquid system compnses 
protein, wherein the protein is at least one of soy, whey, and casein. 

75. The process of claim 0^ further comprises adding a food, cosmetic, 
or pharmaceutical product to the acidic liquid system. 

76. The process of claim 75-, wherein the food product comprises at least 
one of fruit and vegetable. 

The process of claim >8s wherein the amount of the enzymatically 
esterified pectin is from about 0.01% to about 3.0% by dry weight in the final acidic 
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liquid system. 

^ The process of claim wherein the amount of the enzymatically 
esterified pectin is from about 0.05% to about 0.6% by dry weight in the final acidic 
liquid system. 

>Q. The process of claim 7S, wherein the amount of the enzymatically 
esterified pectin is from about 0. 15% to about 0.35% by dry weight in the final acidic 
liquid system. 

The process of claim's^, wherein the pH of the acidic liquid system 
is from about 2.0 to about 5. 

<?/ So 

81 , The process of claim iSU, wherein the pH of the acidic liquid system 
is from about 2.5 to about 4.5. 

82. The process of claim 8% wherein the pH of the acidic liquid system 
is from about 3 to about 4. ^ 



^^,5^ 83^<Clie^process of claim 48, wherein the enzymatically blocked- 
deesterified pectin has a"c5teiuijisensitivity greater than about 200 cP or a calcium 
fraction greater than 20 cP, and a A^^t^c^of esterification from about 5 to 25 %. 



84i. The process of claim "^8, v 



The process of claim "^8., wherein the enzymatically blocked- 
deesterified pectin is prepared by deesterifying an isolated high methoxyl pectin 
with an enzyme, wherein the enzyme is extracted from plant tissues selected from at 
least one of apples, apricots, avocados, bananas, berries, limes, grapefi:aiits, 
mandarins, cherries, currants, grapes, mangos, papayas, passion fiiiits, peaches, 
pears, plums, beans, carrots, cauliflowers, cucumbers, leeks, onions, peas, potatoes, 
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radishes and tomatoes. 

<{f fie 

The process of claim wherein the enzymatically blocked- 
deesterified pectin is prepared by deesterifying an isolated high methoxyl pectin 
with an enzyme, wherein the enzyme is papain. 

/H^^ SV The process of claim 48, wherein the enzymatically blocked- 
deesterifieXpectin has a degree of esterification from about 45 to 65 % when the 
degree of esterification of the isolated high methoxyl pectin is from about 68 to 72%. 

87. TheNprocess of claim 86, wherein the enzymatically blocked- 
deesterified pectin hasVa degree of esterification from about 55 to 59 % when the 
degree of esterification of tbe isolated high methoxyl pectin is from about 68 to 72%. 




A stabilized acinic liquid system comprising (a) at least one 
enzyrhatically blocked-deesterifieX pectin that displays pseudoplasticity and 
substantially no phase separation inVqueous solution comprising at least one 
polyvalent cation; and (b) at least one acidic liquid solution. 

The stabilized acidic liquid system of claim'^S^wherein the amount 
of polyvalent ion is from about 10 ppm to about 2,000 ppm. 

^ ^VrT^ ''ftb-....^^T[^^ acidic liquid system of claim 89, wherein the. 

polyvalent is selecled-^from one of aluminum ions, iron ions, manganese ions. 



calcium ions, and manganeselbqs. 



0 

The stabilized acidic liquid system of claim "9^ wherein the 
polyvalent is calcium ion, and wherein the amount of calcium ion is from about 10 
ppm to about 2,000 ppm. 
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^^2^ The stabilized acidic liquid system of claim ^ wherein the amount 
of calcium ion is from about 200 ppm to about 600 ppm. 

101 no^ 

"^t. The stabilized acidic liquid system of claim "^ wherein the amount 
of phase separation in the aqueous solution is at most about 10%. 

» V^-: The stabilized acidic liquid system of claim "^.wherein the amount 

of phase separation in the aqueous solution is at most about 5%. 

\i5. The stabilized acidic liquid system of claim"94, wherein the amount 
of phase separation in the aqueous solution is at most about 3%. 

96. The stabilized acidic liquid system of claim S^s^further composes 
adding calcium ions to the acidic liquid solution. 

N^. The stabilized acidic liquid system of claim 9IS^ wherein the amount 
of calcium ions is from about 10 ppm to about 2000 ppm. 



11/ 

98. The stabilized acidic liquid system of claim%ii^ wherein the amount 
of calcium ions is from about 50 ppm to about 600 ppm. 

The stabilized acidic liquid system of claim wherein the weight 
ratio of the enzymatically deesterified pectin and the calcium ions is from about 
0.001 to about 0.2. 

Iw The stabilized acidic liquid system of claim 9^wherein the weight 
ratio of the enzymatically deesterified pectin and the calcium ions is from about 
0.005 to about 0.01. 
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T94^ The stabiHzed acidic liquid system of claim rOS^^vherein the weight 
ratio of the enzymatically deesterified pectin and the calcium ions is from about 0.02 
to about 0.06. 



T*92. The stabilized acidic liquid system of claim ^^wherein the acidic 
liquid solution comprises protein. 

lOS. The stabilized acidic liquid system of claim fS^. wherein the protein 
is at least one of soy, whey, and casein. 

VjvS //O / ^r^. The stabilized acidic liquid system of claim^dfurther comprises a 

^ , % food, cosmetic, or pharmaceutical product to the acidic liquid solution. 



^1 4It 

^ The stabilized acidic liquid system of claim wherein the food 



;;|l5 product comprises at least one of fruit and vegetable. 

TS§. The stabilized acidic liquid system of claim wherein the acidic 
liquid solution comprises calcium ions. 

^20 tW, The stabilized acidic liquid system of claim r)&6<wherein the amount 

of calcium ions is from about 10 ppm to about 2000 ppm. 

The stabilized acidic liquid system of claim >Q7^ wherein the weight 
ratio of the enzymatically deesterified pectin and the calcium ions is from about 
25 0.001 to about 0.2. 

lb9. The stabilized acidic liquid system of claim 1^9^ wherein the weight 
ratio of the enzymatically deesterified pectin and the calcium ions is from about 
0.005 to about 0.01. 
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Tsl^. The stabilized acidic liquid system of claim>€t9, wherein the weight 
ratio of the enzymatically deesterified pectin and the calcium ions is from about 0.02 
to about 0.06. 

rl 1. " The stabilized acidic liquid system of claim rkQ, wherein the amount 
of calcium ions is from about 50 ppm to about 1000 ppm. 

-H^. The stabilized acidic liquid system of claim >Q^, wherein the acidic 
liquid solution comprises protein, wherein the protein is at least one of soy, whey, 
and casein. 

113. The stabilized acidic liquid system of claim rS^. further comprises 
adding a food, cosmetic, or pharmaceutical product to the acidic liquid solution. 

114. The stabilized acidic liquid system of claim H;^, wherein the food 
product comprises at least one of fruit and vegetable. 

Tt5s The stabilized acidic liquid system of claim wherein the amount 
of the enzymatically esterified pectin is from about 0.01% to about 3.0% by dry 
weight in the final acidic Hquid solution. 

116. The stabilized acidic liquid system of claim H^, wherein the amount 
of the enzymatically esterified pectin is from about 0.05% to about 0.6% by dry 
weight in the final acidic hquid solution. 

"^"TtT^r- The stabilized acidic liquid system of claim 8\wherein the pH of the 
acidic Hquid solution is from about 2.5 to about 5. 



oV Ihe stabttrzed-^cidijLliquid system of claim 88, wherein the 
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enzymatically blocked-deesterified pectin has a calcium sensitivity greater than 
about 200 cP or a calcium fraction greater than 20, and a A degree of esterification 
from about 5 to 25 %. 

rT9., The stabilized acidic liquid system claim SS?: wherein the 
enzymatically blocked-deesterified pectin is prepared by deesterifying an isolated 
high methoxyl pectin with an enzyme, wherein the enzyme is extracted from plant 
tissues selected from at least one of apples, apricots, avocados, bananas, berries, 
limes, grapefruits, mandarins, cherries, currants, grapes, mangos, papayas, passion 
fruits, peaches, pears, plums, beans, carrots, cauliflowers, cucumbers, leeks, onions, 
peas, potatoes, radishes and tomatoes. 

tSO. The stabilized acidic liquid system of claim wherein the 
enzymatically blocked-deesterified pectin is prepared by deesterifying an isolated 
high methoxyl pectin with an enzyme, wherein the enzyme is papain. 

12L^"^4a§stabilized acidic liquid system of claim 88, wherein the 
enzymatically blocked-deBstetified pectin has a degree of esterification from about 
45 to 65 % when the degree of estenTfea^on of the isolated high methoxyl pectin 
is from about 68 to 72 %. 





